EXAM 4
November 22, 2017

IMPORTANT: Write neatly and lay out solutions clearly. Make sure that you give reasoning or
working for each answer. Full marks will NOT be awarded for the final answer by itself,
UNLESS it is supported by a brief justification or explanation.

Give units for all quantities!

YOURNAME  SOLLOT\ONS

Some data: R =8.314TJK ' mol! N, =6.022x 10* mol’ 1 atm = 101325 Pa

dU = dq + dw dS = dgrer/T y=CyCv  CyCy=1R

dw = -pex dV Heat engine £ = (Ty-Tc)/Th adiabat: pV” = const
H=U+pV G=H-TS A=U-TS

k = A exp(-E//(RT)) mean KE. =15kg T

d In K/d (1/T) = -AH/R AG=AG°+RTInQ
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(D) 30 points
Consider the reaction A — B which has the rate law v =k [A]". Initially [A] = ag. Prove '
that [A]? = 2kt + 1/a¢* and use this result to determine the half-life of A. Show work.
Give an example of appropriate units for k.
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2) 30 points ,

Consider the following mechanism proposed for the overall reaction A + 2B — C:
A +B — X rate constant k;
B+X — C rate constant ko
X — A+B rate constant k3

1) Assuming that the intermediate X is in a steady state, derive the rate law for formation of
C.

ii) What are the limiting values of the total reaction order as [B] tends to zero and as [B]
tends to infinity?

Show work and justify your answers.
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3) 20 points
A reaction has k =30 s™ at 298 K and an activation energy of 50 kJ mol™. Predict the value of k
at 500 K.
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4) 20 points
At 750 K, AfG° of atomic iodine is 3 kJ mol™ and the standard state for L is a gas. Calculate the

degree of dissociation a of I; in a container where 5500 Pa of initially pure I, vapor at 750 K
comes to equilibrium:

L—21(
Comment: do not assume that a is small compared to 1.
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